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Hall Dilatometer 

The objective of the present invention is to design and manufacture a new dilatometer which has 
low cost, high precision and easy operation. A device, Hall dilatometer, which oan meet the above 
objective, has already obtained after many experiments. 

The Hall dilatometer is based on electromagnetic transduction principle, and is characterized in that 
a detection system of the dilatometer comprises: a fixed apparatus housing a Hall element, a 
dilation transmission apparatus sliding freely in a direction of one dimension, and a heat shield 
apparatus. The figure is a structural schematic diagram of the detection system and A-A section 
thereof. The components are: a bolt 1 ; a nut 2; a bearing 3; a cross girder 4; an upper sliding block 5; 
an upright girder 6; a heat shield 7; a case 8; a Hall element 9; a magnet 1 0; a lower sliding block 1 1 ; 
a screw 12 for fixing the case; a plate 13; a supporting role 14; and a guide rod 15. 



The above fixing apparatus housing the Hall element is a structure comprising the Hall element 9, 

the upper sliding block 5, the bolt 1, the nut 2, the upright girder 6, the bearing 3 and the cross 

girder 4. The Hall element 9 is fixed on the upper sliding blook 5 which is fixed to the bolt 1 , and 

the bolt 1 is fixed on the frame which include the cross girder 4 and the upright girder 6 by the nut 2. 

The upright girder 6 and the cross girder 4 are connected to each other. The guide rod 15 is 

positioned on the upright girder 6, and the bearing 3 is positioned on the cross girder 4 and in the 

center of the cross girder 4. The casing of the bearing 3 is fixed to the cross girder 4. The bolt 1 

passes through the middle of the bearing 3 and is fixed to the lining of the bearing 3 by the nut 2. It 

can be seen from the structure of the fixing apparatus that the "fix" here means be directly fixed to 

the frame, bearing and etc., and be relatively fixed with respect to the upper sliding block 5 and the 

bolt 1 because the bolt 1 and its connection part can be adjustable. In order to adapt to requirements 

such as different sample lengths, the nut 2 can be turned such that the Hall element 9 can be raised 

or lowered by the upper sliding block 5, so as to ensure that there is still optimal distance between 

the Hall element 9 and the magnet 1 0 and achieve the highest sensitivity. The bearing 3 is used to 

decrease friction to implement adjustment to the bolt 1 by the nut 2. The nut 2 is fixed to the lining 

of the bearing 3. When the nut 2 is turned, the lining of the bearing 3 is turned together with the nut 
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2. The casing of the bearing 3 is still with respect to the cross girder 4. 

The above mentioned dilation transmission apparatus sliding freely in a direction of one dimension 
is composed of the magnet 10, the lower sliding block 11 and the guide rod 15. The magnet 10 is 
fixed on the lower sliding block 1 1 which is connected to the guide rod 15. The guide rod 15 passes 
through the middle of the plate 13 and contacts with the sample through a quartz rod. 

In order to ensure that the signal obtained by the detection system has enough precision, it is 
required that the relative movement between the Hall element 9 and the magnet 10 only can have 
one dimension, i.e. the distance between them can be changed only in the direction of one 
dimension. The slide of the upper and lower sliding blocks on the guide rod can implement above 
requirement In order to ensure the precision of the dilatometer, the match between the guide rod 
and the sliding blocks, especially between the guide rod and the lower sliding block must be very 
fine. From one aspect, the match must be tight to ensure one dimension. On the other hand, the 
friction between the guide rod and the sliding blocks would be decreased as much as possible to 
reduce the effect of the friction force caused by the dilated sample. 

r 

The heat shield apparatus of the detection system should cover all the fixing apparatus and the 
transmission apparatus, and constitutes a closed system with the plate 13. The material of the heat 
shield apparatus can use Dewar vessel (thermos container) or other adiabatic materials. The material 
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of the detection system could be heat dilated by the temperature and thus the measure error would 
be generated. The purpose of the heat shield is to make the detection system in the adiabatic closed 
state to be avoided from effect of the environmental factors. 

The principle of the dilatometer is that when the sample is linearly dilated or shrinked, the guide rod 
15 can sense it and enable the lower sliding block 11 to slide. The position of the magnet 10 on the 
lower sliding block 11 is changed with respect to the Hall element 9 on the upper sliding block 5. 
Thus the Hall voltage of the Hall element is also changed. The changed voltage is measured, 
processed and displayed. By this way, the dilation property of the material can be measured. 
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